Removal of natural human xenoantibodies to pig vascular endothelium by perfusion of blood through pig kidneys and livers.
We have examined the nature of the binding of human xenoantibodies to pig liver and kidney vascular endothelium. Our results demonstrate that human serum contains IgM and IgG xenoantibodies that bind to pig vascular endothelium, and that the pattern of antibody binding is similar for both livers and kidneys. Immunohistochemical analysis of pig kidneys after perfusion with human blood demonstrated the binding of both IgM and IgG xenoantibodies, complement (C3), and fibrinogen to the vascular and glomerular endothelium. An ELISA assay of the perfusate after perfusion of 500 ml of human blood through a single pig kidney for 60 min demonstrated a significant reduction in the amount of human IgM (67%) and IgG (55%) binding to pig aortic endothelium. Similar perfusion experiments conducted with pig livers were associated with minimal immunohistochemical evidence of the binding of human xenoantibodies to liver vascular endothelium. Immunofluorescence staining for IgM, IgA, C3, and C1q was negative or minimally positive in the liver vascular endothelium. Sinusoidal endothelium were weakly positive for IgG and fibrinogen. The perfusion of the pig liver with human blood was, however, associated with a significant reduction in the subsequent binding of IgM and IgG to pig kidney vascular endothelium. Pig liver perfusion was also responsible for the removal of both IgM and IgG xenoantibodies capable of reacting with pig aortic endothelium, as measured by an ELISA assay of the perfusate. These results suggest that both pig kidney and livers are capable of absorbing the xenoantibodies that may be responsible for mediating a hyperacute rejection of pig xenografts and that the distribution of the target antigens for these antibodies is similar in the two organs.